
marqinal or incre.ental cost. Furthermore, the enqineerinq
-". -••tlaat.. qeneratad by the Incre.ental Cost Task Force were

developed ba.ed on digital switching technoloqy while the

Perl and Falk e.ti.ate tor local ainute. served by

electronic switch•• wa. ba.ed on the eabedded technology in

1984-87 which wa. priaari1y ana109. It i. likely that the

incre..nta1 coat. at uaaqe capacity tor ana10q switching are

hiqher than the incr...nta1 coet. ot uaaqe capacity tor

<Iiqita1 switchinq.

IV. CODal_l_

A reaaonable e.~i_. ot the avera,e incr~ta1 cOtl~

at t.enaina~ift9 traffic Wli.,. dlqiul _itch.. i. 0.2 cenU

per alnute. '1'ba~ ..~i_u i. .upported by tile enqin..rinq

.~udi.. <lone vitll dau tor C.lifornia and tor " ••achuaetts

and by one at 1:he econOlieuic aoclel. <Seve1oped by Perl and

'a1k. ot.ber reaaonable econOMuic lIOCI.l. uainq eabedded

co.~ au produce .....1: lliqber co.~ ..~i_1:... Tb. co.t

i. <I.Unained by peak period c....city and tIlerefore the true

coat i. COft8ideZ'ably biflleZ' taan o. 2 cenu/Unu~e averaqe

dv1nt toM peak ,.iod and ia leR dur1ftCJ the non-peak

,.iod.
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INTI.CONNICTION AND MUTUAL COMPINSATION WITH PARTIAL
COMPETITION

Gerald w. Brock

Ex.cutive Summary

This paper examines the economic characteristics of

various interconnection compensation policies when there are

different levels of market power among the participants.

When the market is composed of seqments that are monopolized

and seqments subject to competition, interconnection and

compensation arrangements are critical to the development of

effective competition. A-good interconnection policy will

allow effective competition in the potentially competitive

segments of the market while a poor interconnection policy

will allow the monopolist of part of the market to extend

its monopoly into potentially competitive sectors of the

market. This paper shows that the theoretically correct

policy is mutual compensation at cost based rates and that

mutual compensation alone is insufficient to limit monopoly

power. A desirable interconnection policy should be closely

relat.d to the theoretically correct policy and also take

account of the practical problems of administrative

feasibility and of definition and measurement of cost.

Several specific conclusions can be drawn from the

analysis of this paper:

(l) If there are no regulatory controls on compensation for

interconnection, the monopolist of part of the market can

extend its monopoly power to the entire market;



(2) A mutual compensation policy without limits on the

level of rates does not limit market power;

(3) The level of rates under a mutual compensation policy

is unimportant it and only it the level ot incoming and

outgoing traffic is exactly balanced. Because traffic

levels will rarely, if ever, be exactly balanced, the level

of rate. will be an important factor in the viability ot

competition;

(4) A mutual compen.ation policy with price. limited to the

co.t of service is the theoretically correct compensation

policy. Mutual compen.at\on with price. limited to the co.t

ot service prevent. the monopoli.t of part of the market

tram extending its market power to potentially competitive

sector. of the market.

(5) capacity charqe. rather than per minute charges allow

attention to be focused on the co.t ot .ervice at the peak

load which i. qenerally the real coat of .ervice;

(6) "Sender keep all" is an adaini.tratively simple mutual

compen.ation sch... with zero price. tor terminating

service. It is an attractive approxiaation to the

theoretically correct policy ot cost based prices when the

incr..-ntal cost at terminating .ervice i. low.



INTlaCOHHICTIO. AND MUTUAL COM'INSATIO. WITH 'ARTIAL
COMPITITION

Gerald W. Brock

I. Introduction

This paper examines the economic characteristics of

various interconnection compensation policies when there are

different levels of market power amon9 the participants.

The conclusions of the analysis are:

(1) If there are no requlatory control. on co_pen.ation for

interconnection, the monopolist of part of the market can

extend its monopoly powe~to the entire market;

(2) A mutual compen.ation policy without limit. on the

level of rate. doe. not limit market power;

(3) The level of rate. under a mutual co.,.n.ation policy

is unimportant if and only if the level of incomin9 and

out90in9 traffic is exactly balanced. Because traffic

levels will rarely, if ever, be exactly balanced, the level

of rate. will be an important factor in the viability of

competition;

(4) A mutual cc.pan.ation policy with price. limited to the

cost of service i. the theoretically correct compensation

policy. Mutual compensation with price. limited to the cost

of service prevent. the monopolist of part of the market

from extendin9 its market power to potentially competitive

.ector. of the aarket.
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(5) capacity charges rather than per minute charges allow

attention to b. focused on the cost of service at the peak

load which is gen.rally the real cost of s.rvic.;

(6) "S.nd.r ke.p all" is an administrativ.ly simple mutual

comp.nsation scheme with z.ro prices tor t.rminatinq

s.rvic.. It is an attractiv. approximation to the

theor.tically corr.ct policy of cost based pric.s wh.n the

increm.ntal cost of t.rminatinq s.rvic. i. low.

Th. i.su.. of int.rconn.ction riqht. and the

comp.nsation to b. paid for traffic exchanq.d amonq

int.rconn.ct.d compani.. have play.d a crucial roll in the..
d.v.lopm.nt of comp.titiv. alt.rnativ•• throuqhout the

history of the tel.comaunication industry. Int.rconn.ction

disput.s b.qan with the .arly .fforts to expand mark.t power

in the mid-nin.t••nth century t.leqraph industry and have

continu.d to·th. pres.nt.l Althouqh the lonq history of

int.rconn.ction controversi.. provid.. ..v.ral mod.ls of

possible solutions to int.rconn.ction issu.s, the probl...

have not all been solved. Past int.rconn.ction

controv.rsi.s have led to thr•• diff.r.nt kinds of

solution.:

1 A bri.f s~ry of FCC .fforts to d.vis. appropriate
int.rconnection polici•• for custo..r pr..is•• equip••nt,
lonq distanc...rvic., and int.rnational s.rvic. i.
contain.d in the appendix to this paper. For a mcr.
compl.t. account s•• 9en.rally Gerald Brock, IDa
TI1ISQRuniClt;iAM Ima"t;": _ pm.i" of Mark.t;
St;ruc1jur. (Harvard Univ.rsity Pr••• , 1981) and
TI1'SeRluniea,ie" 'qliey fer the InfprwatigDAqI: frow
Mpnppply to Ce...,ition (Harvard Univ.rsity Pr••• , 1994).
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(1) The customer premises equipment (CPE) model ot zero

interconnection charges;

(2) The long distance model of sUbstantial one-way per

minute interconnection charges;

(3) The international model of two-way per minute

interconnection charge••

The emerging local competition require. an

interconnection policy that will allow the efficient

development of a "network of network." in which cu.tomer.

have acce•• to any combination of private and multiple

public communication. ne~ork.. The interconnection rule.

to and fro. monopoly network. .hould not be dependent on

technoloqy and should apply to both wireline and wirele••

service.. Thi. problem i. more complex than pa.t one.

becau.e there are no clear stationary boundaries across

which interconnection mu.t occur and becau.e there will be a

need for interconnection among companies with ditterent and

changing degree. ot market power.

80th the CPB interconnection rule. and the long

di.tance provider acce.. charge rule. were developed in a

conte~ in which competitors were seeking interconnection

with a monopoly public network. The international model

provide. a clo.er analoqy to the emerging competition in

which there may not be a clearly defined monopoly pUblic

network. Traditionally, international .ervice has been

provided jointly by the national carrier. with neither

national carrier allowed to provide service directly into

3



the other carrier's country. The international accounting

rate and settlement rate system is a mutual compensation

arrangement in which the level of payment is negotiated by

the carrier pairs and that level of payment is generally

used for traffic in either direction. Whatever level of

payment is chosen for carrier A to compenaate carrier B for

terminating traffic received from A is generally the same

level used for carrier B to compensate carrier A tor

terminating traffic received from B.

The mutual benefit and mutual compensation aspects of

the international model mike it appealing a. a fra.ework for

interconnection of a wide variety of network. in the future.

However, even the increaaingly competitive future situation

is likely to retain area. of monopoly power, and the

international model hal encountered difficulties in dealing

with different level. of market power among the participants

in the bargain.

With the mutual compen.ation approach, the actual level

of payments make. no difference SA lAng al traffic il

eXActly balanced in bath dirlStionl. For example, suppose

carrier. A and a each originate 100 minute. of traffic to be

terminated by the other. If the compensation rate for

termination i, $1, each pay. the other $100, while if the

compena.tion rate i, $10, each pay. the other $1000. In

either case the payment, exactly cancel out.

If traffic i, unbalanced, the co.pen,ation rate doe,

matter. It the more competitive carrier originate, more

4



traffic than it terminates (as has been the typical pattern

in international communications), then a hiqh mutual

compensation rate favors the monopolist. For example,

suppose low prices in competitive market a cause companies

to originate 100 minute. while high prices in monopolized

market A cause companies to only originate 50 minute.. Then

a compensation rate tor termination of $1 cau.e. a net

payment trom a to A of $50, while a compensation rate of $10

causes a net payment from B to A of $500. Evan Kwerel'.

analysis of the international market conclUded that with a

net traffic outflow toware the monopolist, the mutual

compen.ation principle doe. not limit the monopolist's

ability to extract profit from the more competitive partner:

"When the net traffic flow i. out of the U.S., a. with

international MrS, ••• U.S. carrier. are makinq net payments

to the PTT. The PTT can extract the .ame total revenue trom

u.s. carrier. reqardle•• of the terms for dividinq the

accountinq rate by demandinq a SUfficiently hiqh accounting

rate. "2

aecau.e lower price. for call. oriqinatinq in the

competitive u.s. market than tor call. oriqinatinqin the

generally monopolized foreign market. have created a net

traffic outflow from the U.S., compen.ation rate. above cost

have created an increa.inqly large balance ot payment.

2 Evan Kwerel, "Promoting Competition Piece.eal in
International Telecomaunication.," rcc, opp Working Paper 13

. (December 1984), p. 49 •
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deficit. Net outflow from u.s. carriers to foreiqn carriers

increased by a factor of 10 between 1980 and 1992, rising

from $347 million in 1980 to $3,344 million in 1992.3 The

rising balance of payments deficit due to compensation rates

above cost has led to extensive consideration at the FCC and

other u.s. government agencies of way. to attain the

"objective of promoting lower, more economically efficient,

cost-based international accounting rate. and calling

price•• ~4

II. ~ rraaework for ...11s1a9 Iateraoaaeetloa Issues

Today'. communications marketplace is a hybrid with

market seqaent. of robu.t competition (no barriers to entry)

and market seqaents ot little or no co.petition (extensive

barriers to entry). The proble. i. to create an

interconnection policy that will be tea.ible aero.. a wide

ranqe of situation., includinq different cost situation.,

different technologies such a. wired and wirele•• , and

different daqree. ot market power. The interconnection

arrange.ent. should be flexible enough to meet changing

circumatance. rather than having the rigidity of the

existing pre.cribed acce•• charge structure.

3 FCC, Indu.try Analy.is Division, "Trend. in Telephone
service," (May 1994), Table 31, p. 41.

4 "In the Matter of Regulation of International
Accounting Rate.," ce Docket 90-337, 6 tee Bcd. 3552 (1991)
at 3552.



The interconnection and compensation arrangements are

critical tor the development ot competitive benetits when

there are some market segments with market power and other

market segments subject to potential competition. Assume

that customers can be divided into two groups: a set A tor

which entry is very ditficult and a set 8 for which entry is

easy. The division of the customers into two classes

create. four different types of traffic:

(1) traffic amonq the customer. in A, de.iqnated AA

traffic.

(2) traffic oriqinatinqJrom a customer in A and

terminatinq in a customer of 8, desiqnated AI traffic.

(3) traffic oriqnatinq from a customer in 8 and tarminatinq

in a customer of A, desiqnated SA traffic.

(4) traffic amonq the customer. in .et B, desiqnated B8

traffic.

The significance of interconnection policy depends upon

the relative 8ize. of· AI and 8A traffic compared to AA and

Ba traffic. If, for example, A and a represent very

different kind. of cu.tomers with no desire to communicate

between the group., then AS and BA would De very small and

interconnection policy would De largely irrelevant. In that

specialized ca.e, there could be one system .ervinq A

customers and a completely separate syst.. serving a

customers with no loss in efficiency. However, in the more

normal case, the division of customers between A and B is a

function of qeoqraphy and customer characteristics that do

7
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not aff.ct th.ir desire to communicate with each oth.r.

Thus A8 and SA r.pres.nt substantial str.ams ot traffic ana

it is n.c•••ary to have interconn.ction among the sy.t.ms in

order to promote efficiency.

A second factor that affect. the importance of

int.rconn.ction policy is the exi.t.nc. of fix.d co.ts per

.ubscriber comp.red to cost. p.r unit of tr.ffic. If there

are no fix.d co.ts p.r .ubscrib.r (.ny number of sub.crib.rs

c.n b. s.rv.d .t the •••• tot.l co.t .0 long .s the tot.l

traffic carri.d i. the ....), th.n int.rconnection policy i.

l ••s important th.n wh.n~h.r. are fixed co.t. p.r

.ubscriber. With no fiXed co.ts p.r .ubscrib.r, it may b•

• ffici.nt to ••rv. the diff.r.nt tratfic .tr.... with

diff.rent syste.s (one .yst•• for S8 traffic and another for

SA traffic, for ex••pl.). With fiXed co.ts p.r subscrib.r,

the subscrib.r must choos. the .yst.. th.t b.st fit. that

subscriber's n.eds. Limit.tions on AS and SA traffic m.y

m.k. a s.p.r.t. syst.. for S8 tr.ffic inf••sibl. with fixed

costs p.r subscriber, but not with only us.q. cost••

Th. r ...inder of this p.per .x..ines .o.e of the

interconn~ion issu.s with a "toy mod.l" con.i.tinq of a

total univers. of .ix subscribers who d.sire to communicate

with .ach other. The simplified mod.l .llows .xplicit

solutions to be worked out in a w.y that i. more obvious

th.n .ither mar. r.ali.tic simul.tion mod.ls or m.th•••tical

foraulations. How.v.r, the r.sults .re quite 9.n.ral and



not dependent upon the specific characteristics of the

simple model pre.ented.

Assume there are six individual., de.ignated 1 through

6. Each person 1 has a linear demand curve for

communication with each of the other five individuals s~own

in Fiqure 1. Each person deaands 3 calla per ti.e period

with each other person when the price is zero per call, 2

calls per time period when the price ia $1 per call, 1 call

per time period when the price i. $2 per call, and at a

price of $3 per call i. priced out of the market. If all

six people are connected-in a network, the total demand of

rIGQII !.

One Peraon'a D...ad CUrve for calla to one other peraOD

9

3

Price

1

- IIOnopoly price

~_-+_......~ - coat, cOlipetitive price

1 2 3

Quantity



10

person 1 for comaunication with the other five individuals

is simply the sum of 1'. demand for communication with each

of the individuals a. shown in Fiqure 2; person i has a

demand for 10 calls per time period to the entire network at

a price of $1 per call because person i de.ire. to make two

calls to each of the other five people at that price.

As.ume that the co.t of providinq each call is $0.5 for

each call oriqinated and $0.5 for each call terminated. Thus

the u.aqe cost per call is $1 for each call carried entirelY

over one network and is $.5 for each call oriqinated or

terminated on the network' There are no interconnection

...----+----~ ....P--------- co.t, cOIIlpetitive price

2

1

rIp' 1.

~ne Per.on'. D.-an4 Curve tor call. to all tive other people

3

Price

5 10 15

Quantity



costs for multiple networks. That is, the real

interconnection~ (but not necessarily the price) ot

interconnection is zero, though there is a real cost to the

networks of terminating traffic provided by other networks.

With a cost of $1 per complete call, the competitive

price is $1 yielding a quantity demanded of 2 per person­

pair or of 10 calls per person to the other people on the

network. The pure monopoly price is $2 per complete call

yielding a quantity demanded of 1 per person-pair or 5 calls

per person to the other people on the network, as

illustrated in Figures 1 and 2.5 The monopoly price ot $2

per call yields a monopoly protit ot $1 per person-pair,

while the competitive price ot $1 per call is equal to the

cost and yields no net economic protit. With no tixed costs

per subscriber, the potential monopoly protit trom the

network is $30 (6 subscribers each making one call per time

period to 5 other SUbscribers and generating a monopoly

protit ot $1 per call).

Assume that the incumbent is the only possible provider

ot service to the first three subscribers while anyone can

serve the remaining three subscribers. That is, subscribers

1,2, and 3 are in the set A of monopolized subscribers

5 The person-pair inverse de.and curve is P • 3 - Qii
where P is the price per call and Qii is the number ot calls
from person i to person j. The corrispondinq marginal
revenue curve is MR • 3 - 2Qii. Using the monopoly protit
maximizing condition ot margihal revenue equals marginal
cost when marginal cost equals 1 yields a quantity ot 1 and
corresponding price of 2 for each person pair.
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while subscribers 4, 5, and 6 are in the set B of

competitive SUbscribers. There is no requlation ot the

prices that the monopolist can charqe its own customers. In

a standard market with no network externalities, these

conditions would allow the monopolist ot the A customers to

extract monopoly protits tro. the., but would not allow the

monopolist to extend its monopoly power to the 8 customers.

The network nature ot telephone service makes it possible

tor the monopolist to extend its power to the 8 customers

through control of interconnection conditions. The best

that an interconnection p~licy can do is to restrict the

monopoly power to the set A. That is, a qood

interconnection policy will reduce potential monopoly

profits trom $30 (the level at which all customers pay

monopoly prices) to $15 (the level at which A customers pay

monopoly prices and 8 customers pay competitive prices). No

interconnection policy in itself can reduce the monopoly

power over A customers, but a poorly tunctioning

interconnection policy can allow the monopoly to be extended

to part or all of the calls from the potentially competitive

B customers as well. The monopoly extension occurs because

a poorly functioning interconnection policy limits the

ability of carriers in B to terminate calls on A's monopoly

network and .ay make competition in 8 infeaaible.

The following examples assume for simplicity that only

linear pricing (a specified charge per call) may be used,

though the price may be ditterent for ditterent classes ot

12



customers. Allowinq more complex pricinq plans (such as

multiple combinations ot fixed and usage charges) would

produce different numbers but would not yield different

conclusions.

III••• ri... coata pe~ .Ubaa~i__~

With no fixed coats per subacriber, the monopolist of A

sets a pric. of $2 for AA calls (oriqinatinq and terminating

among customers of A), while the eompetitora that serve 8

set a price ot $1 (equal to coat) for 88 call.. The

interconnection conditioft. determine the pric.. tor A8 and

SA calla.

A. •• .-.al~" Iat.~o...eotloa

It there i. no int.rconnection requirement, A can

monopolize the AS and the SA calla along with the AA calls,

but cannot monopolize the 88 calla in the ab.ence of fixed

co.ta. The monopoli.t ot A can quarant.. itaelt acee•• to

the cu.to.ers at 8 either by purchaaing acce.. tram a

current supplier or by e.tablishing it. own atfiliat. to

serve 8. COap8tition in S meana that no one can charge more

than '.50 (the coat ot termination) for terminatinq calls

tram A; otherwiae, another competitor would otter to do it

more cheaply. A will maxiaize protita tro. it. monopoly by

charqing a price at $2.00 tor AI call. (yielding a net

protit ot $1 per call atter payinq ita own expenae. at $.50

tor oriqinatinq and the comp.titive teraination tee ot

$.50), and charginq an acce•• tee at $1.50 tor 8A calls.

13



Because B is competitive and the cost ot oriqinatinq calls

is $.50, the B competitors will charqe $2.00 tor BA calls,

just equal to their total cost ot $.50 tor oriqination and

$1.50 tor termination.

Under the.e condition., the equilibrium is tull

monopoly pricinq ot $2.00 per call tor AA, AS, and SA calls

(each yieldinq a net protit above co.t of $1.00 per call)

and competitive pricinq ot $1.00 per call tor SS calls

eequal to the co.t ot service and thus yieldinq a net protit

above co.t ot zero). The monopolist of A will make a profit

ot $24 ($1 each on the 24.total call. made at a price of

$2.00 tor AA, AS, and BA call.). There will be 12 SS calls

at a price of $1.00 each, yieldinq a net profit of zero. If

there had been a complete monopoly of both A and S, the

potential protits in this .ituation would have been $30

(includinq the $24 realized profits and the $6 unrealized

profit. that would have cc.e fro. pricinq SS calls at the

monopoly level of $2.00 ~ach). The monopolist of half ot

the SUbscriber. sake. 80 percent of the total possible

monopoly profits because of its control ot interconnection

conditions. In other words, brinqinq competition to halt ot

the subscribers only reduced monopoly power by 20 percent.

B. .-.ul~" iDte~oo..eotioD witb autual o~DsatioD

In this situation, co.panies are required to provide

interconnection with each other, and are required to charqe

and receive the .ame rate. That i., whatever one company

charqes tor terminatinq call. must be the .... r.te it p.y.

14



the other company for terminatinq calls. As in the first

case, the monopolized AA calls will be charqed at the pure

monopoly rate of $2.00 and the competitive B8 calls charqed

at the cost-based rate of $1.00 each. Now, however, the

situation above in which A charqe. $1.50 tor terminatinq

calls received trom 8 and pays $.50 to 8 tor 8's service in

terminatinq calls received from A is disallowed because the

rate. must be the same.

While this case appear. to reduce A'. monopoly power,

it qen.rally doe. not affect it at all. Only in the very

specialized ca.e ot exactlY balanced traffic doe. mutual

compen.ation without control of rate. limit A'. monopoly

power. More qenerally, A can u.e it. control of the actual

compen.ation rate toqether with traffic imbalance. to

maintain it. monopoly power. 8ecause anyone can enter the

.ervice of 8, the monopolist of A can e.tablish an affiliate

that .erve. B. The monopolis~ ot A can then .et a

compensation rate tha~ allow. it to maximize profits in both

the A and B marke~ .~nts While making it intea.ible tor

competitor. in B to .erve trattic fro. I to A. For example,

the monopolist of A could set a compensation rate·of $2.00

for tera1natinq any traffic received fro. A and al.o aqree

to pay $2.00 for any traffic delivered either to its own

affiliate or to other competitor. in B. For a carrier in B

that is not affiliated with the monopolist of A, the

competitive price tor traffic fro. 8 to A is then $2.50

($.50 co.t ot oriqinatinq the tratfic plus $2.00 paid to the

15
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monopolist ot A for terminating the traftic). However, the

affiliate ot A will s.t a price of $2.00 for B to A traffic

because that is the prot it maximizing price tor the total

company. The ditterence in pricing com•• because the non­

atfiliat.d company see. the $2.00 paym.nt to the monopolist

of A .s a r.al co.t that mu.t be recovered in the pric.

charg.d, wh.rea. the affiliated company .ees the $2.00

payment a. an internal company tran.fer that do.. not atfect

the r.al co.t ot doing bu.in.... For the affiliat.d

company, the size of the paym.nt attects which .ntity

report. the profit., but't do•• not atfect the total profit

of the combined .nterpri.e.

S.cau•• the affiliated coapany price. B to A tratfic at

$2.00 while the non-affiliated compani•• price the .a••

traffic at $2.50, customer. will choo.e the affiliated

company. Onc. the affiliated coapany monopoliz•• the S to A

traffic, it will naturally receive the A to I tratfic ••

w.ll. The profit maxiaizing .olution for the monopoli.t ot

A and it. affiliate in I i. con.equently to .et a high

compen.ation rate (any rate above $1.50) and to price all

traffic at the ~nopoly price of $2.00, ev.n though some of

the traffic will .how high profit. and .o.e will show 10••••

if the specified coapen••tion rate. are tak.n into account.

Th. total profits of the monopolist of A and it. affiliate

r.m.in at $24 or 80 percent of the total potential ju.t a.

in the ca.e of no required interconnection. customers pay

the same prices a. in the case ot no required



interconnection. The requirement for mutual compensation

has not reduced the monopoly power at all.

This case illustrates the problem with relyinq only on

a structural solution such as mutual compensation without

control ot the actual rate. paid. Consider, tor example,

the case ot a local exchanqe company interconnectinq with a

wirele•• service. provider. As.ume that the local exchanqe

company is the only service provider tor some cu.tomers but

that the wirele•• service can be provided on a competitive

basis. It the local exchanqe company has a wirele••

affiliate, it can maximi,e the total profit. of its

enterprise by .ettinq a hiqh mutual compen.ation rate.

Payment. to the local exchanqe company tram the wirele••

companies are an internal tran.ter tor the affiliated

company but a real co.t tor the unatfiliated company. So

lonq a. the competitive wirele•• companies .end more trattic

to the local exchanqe company than they receive tram it (a.

is qenerally the ca.e), then a hiqh mutual compen.ation rate

disadvantaqe. the non-affiliated carrier. and could make it

impo.aible for th.. to co.pete with the affiliated carrier.

Thua if the monopoliat of part of the market is not

reatricted in ita ability to enter potentially competitive

sectora of the market, mutual compen.ation without control

of rate. tails to provide the con.uaer benefita at

competition.
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C. Kutual co.peasatioD at Cost

In this case, each party must compensate the other at

identical rates, but the rates are limited to the actual

cost of providing terminating service. Using the model

developed above, the compensation rate for termination

service in this case would be $.50 per call.

The competitors of 8 will provide 88 trattic at the

competitive price of $1.00. They will also provide SA

traffic at the competitive price of $1.00, composed of $.50

incurred as their own co.t for originating tratfic and $.50

incurred a. an access pa~nt for terminating traffic. The

monopolized cu.tomer. of A will pay the monopoly price ot

$2.00 per call for AA traffic and will pay the monopoly

price of $2.00 per call tor AI tratfic.

with cost-based interconnection charge., the opening up

of 50 percent of the customer. to potential competition

reduce. monopoly power by 50 percent. Thi. contrast. with

the ca.e of mutual co.pen.ation without control of rate. in

which the monopoly power was only reduced by 20 percent.

The co.t-b••ed interconnection effectively eliminate. the

network externality and make. the telephone network similar

to a standard market. The two "product.- of service to A

and service to 8 can be sold separately in accordance with

their respective market condition.. The co.t ba.ed

interconnection effectively severs the tie between the

prOducts, and remove. it from the context of network
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externalities, vertical integration, or tightly

complementary products.

The use of cost based interconnection also makes the

monopoly power and actions of A very visible. In the

preceedinq case, the customers of A and B were charged the

same price, leaving so.e potential doubt as to whether A was

truly exerting its monopoly power. In this case, the

customers of A are charged twice the rate ot the customers

ot B even for the same physical call and therefore the

monopoly actions ot A are clear.

IV. ~1." 00.'. pe~ .ua.o~1"~

Assume a fixed co.t ot $2 per subecriber. That is, any

company that choose. to serve a particular SUbscriber incurs

a cost of $2 even with no traffic, and incur. the same costs

as above ($.50 originating and $.50 te~inatinq) tor each

call carried. FiXed costs per subscriber have been a

-standard part ot teleco..unication history, and many ot the

existinq universal service provisions are concerned with

defraying the fixed costs .per subscriber. In telephone

language, the previous section assumes non traffic sensitive

(NTS) costs are zero and this section assuaes NTS costs are

significant.

A. .0 ae;u1zed Ia'ezo••aeot10a

With no required interconnection, a company choosing to

serve the potentially competitive customers in .et B can
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only be certain of the aa traffic (the traffic among

customers of B). A separate network to serve only BB calls

at a price of $1 per call as in the previous section is no

longer viable because of the fixed cost per subscriber. A

company desiring to serve only 8B traffic must charge enough

to pay the fixed cost of $2 per subscriber aa well aa the

usage co.t of $1 per call. The only way to do that with

linear pricing i. to charge the SB cu.tomer. the monopoly

usage price of $2 per call, yielding a profit above usag.'

co.ts of $2 per per.on which i. just enough to cover the

fixed cost of .erving th,per.on. That provide. no

advantage to cu.tomer. of S8 compared to acceptinq service

from the monopoly and therefore the .eparate network for S8

customer. alone i. not fea.ible.

So long a. interconnection i. not required and the

monopoli.t of A recognize. th.t .ervice to B8 .lone i. not

viable, the monopoli.t of A will refu•• connection.. That

allow. A to .onopolize the entire market. A'. ability to

extend it. monopoly power from AA and A8 traffic to include

BA tr.ffic in the ca.e of no fixed co.ta now allow. A to

ext.nd ita market pow.r to BB traffic a. well.

Alt.rnatively, A can accompli.h the •••• thinq a.

retu.inq to interconnect by .ettinq a hiqh fee tor

int.rconnection. It A charge. $1.50 for traffic terminating

on ita n.twork, cu.tomers of 8 are inditter.nt between

takinq .ervice from A or trom 8 and A make. a profit ot $1

p.r call .ither directly trom the cu.to••r or trom the
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interconnection fee. charqad to B. Tha diffarance from the

previous case is that A can now also make a protit ot $1 per

call from BS calls because it is infeasible to pay the

additional fixed cost of havinq a separate network only for

BS calls. The combination of fixed costs and no

interconnection require.ents means that the potential

competition for half of the customers does not reduce total

monopoly power at all. The customers pay full monopoly

prices tor all calls, just as it there were no possibility

of entry for any customers. Total potential monopoly

profits are less in this case than betore because ot the

fixed cost per subscriber. The potential monopoly profits

of $30 in the previous cas. are reduced by $12 (fixed cost

of $2 per SUbscriber tim.s 6 sub.cribers) to $18. However,

the monopolist of A now make. 100 p.rcent of the potential

monopoly profit. rather than 80 percent a. in the previous

ca.e.

a. R-.ul~" 1 0.....'10. vl'b .., ..1 0.......'10.

A will d nd • hiqh rate (above $1.50 per call) as a

termination f.. tor any trattic received from B and will

aqre. to pay the .... rate for any traffic sent to a company

serving B. How.ver, A will also e.tablish an affiliate in 8

and will .end a. much traftic as po.sible to it. own

affiliate. As in the ca.e of no fixed co.t, this transfers

profit fro. the monopolist of A to A'. affiliate servinq 8

cu.tomer., but it does not reduce price. for customers or

reduce total monopoly power. Becau.e of the fixed co.ts per
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subscriber, no company independent of the monopolist of A

will find it profitable to serve any part of the a market.

The interconnection fee established by A makes it

unprofitable to serve 8 customers without return traffic,

and unaffiliated companies serving 8 cannot be certain of

the amount of return traffic they will receive. The fact

that unaffiliated companies see the interconnection fee as a

real cost while the affiliated company only see. it as a

transfer payment among parts of the company allow. A to

manipulate the fee to disadvantage its competitors. Thus

even with half of the market open to competition and

required interconnection with mutual compensation, A can

monopolize the entire market by controllinq the level at the

interconnection fee.

As in the case ot no fixed costs, the key issue in this

case is that A is able to e.tablish an atfiliate to serve 8,

but competitor. in I are not able to e.tabli.h an attiliate

to serve A. Con.equently, A and it. aftiliate can pay any

necessary tee to each other and recognize the protit in

Whichever pl.ce is convenient. So 10n9 •• A c.n e.tablish

an affiliate in I, there is no ditter.nce betwe.n the cas.

at required int.rconnection with mutual compen••tion and the

ca.e of no required interconnection. In both c•••• , the

monopolist ot A c.n .ntir.ly monopolize the m.rket.

c. Mutual ca.pe.satioD at Co.t

With co.t-ba••d mutual compen.ation, the monopolist of

A is no longer able to .xt.nd its monopoly power into the 8
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